The results of a study of 20 species of myxomycetes, belonging to the orders Physarales and Trichiales and collected in nivicolous locations of the Pyrenees, are given. Description of the species from the Diderma niveum complex are provided and supplemented with a discussion about their position in the complex. A taxonomic study of Diderma peyerimhoffii, based on a detailed SEM and X-ray analysis of its wall structure, is included. Additionally, a comparative study on the chemical composition of peridium of representatives of the genera Diderma and Lepidoderma is tested in order to find inter-and intra-generic differences. The conspecificity of Lepidoderma carestianum and L. granuliferum is argued based on observations on the material from the Pyrenees. The distribution of all species in Spain is summarized. Eight species are reported for the first time from the Pyrenees, two taxa are new to Spain and two others are new to Andorra.
Introduction
The nivicolous myxomycetes constitute an ecological group of species growing in the mountains near the melting snow (Lado 2004) . The discontinuous distribution of these species is influenced by the ecological demands and habitats available in mountainous environments. The body of data on the distribution of nivicolous myxomycetes in Europe has been gathered mainly in the European Alps, the Swiss *corresponding author Jura mountains and central and southern Spanish mountains such as Sierra de Gredos, Sierra de Guadarrama, Sierra Nevada (e.g. Bozonnet 1984 , Meyer 1986 , Müller 2002 , Poulain et al. 2002a , 2002c , 2002d , Sánchez et al. 2002a , 2007 , Moreno et al. 2002 , 2003a , 2003b , Singer et al. 2003 , Lado 2004 , Poulain & Meyer 2005 ) while very few species have been reported from the Pyrenees, one of the most important parts of the European mountain system. Only 18 species of myxomycetes have been found at nivicolous localities of the Spanish Pyrenees so far (13 strictly nivicolous species, see Tab. 1). Data from the French Pyrenees are even more scarce as only four taxa have been reported there: Diderma niveum (Rostaf.) T.Macbr., D. peyerimhoffii (Maire & Pinoy) (Maire 1907 , Buchet 1928 , 1941 , Durrieu 1955 ). This paper constitutes the first part of a comprehensive study devoted to the snowline myxomycetes of the Pyrenees. The taxonomy, species diversity and distribution of the representatives of the orders Physarales and Trichiales are discussed below.
Materials and methods
STUDY AREA: The Pyrenees form a natural barrier between Spain (the Iberian Peninsula) and France. This mountain chain extends from the Cantabrian sea to the Mediterranean sea along a length of over 450 km. It is an important part of the European mountain system, with large massifs exceeding the altitude of 3000 m and remnants of the Quaternary glaciers (Solé-Sabaris 1952) . The predominantly Table 1 . Nivicolous myxomycetes previously reported from the Spanish Pyrenees; strictly nivicolous species marked in bold. granitic central part of the chain harbours the highest peaks of the range (Aneto 3404 m, Posets 3367 m). Several high massifs are also built up of sedimentary rocks, for instance Monte Perdido (3335 m), Peña Collarada (2963 m) and Cotiella (2910 m) peaks. Three sectors with different climates and orographies can be distinguished in the Spanish Pyrenees. All face South making the exposure to the sun greater, which influences the amount of precipitation and thus the vegetation. The western sector located in the provinces of Guipúzcoa and Navarra is characterized by the lowest elevations (Ori 2017 m, Anie 2504 m, Bisaurín 2670 m). Its climate is the warmest and the most humid due to the atlantic influence. Deciduous forests of Fagus sylvatica predominate in lower parts of the massif whereas higher elevations are covered with mountain pastures. The central sector situated in the province of Huesca includes high-mountain areas with a mean elevation of 2000-3000 m, where the highest peaks are located. It comprises large areas of the alpine zone with an extreme, alpine climate and a large part of precipitation as snow. The main vegetation consists of Pinus sylvestris in the lowest parts, P. uncinata and shrubs (Rhododendron ferrugineum, Vaccinium myrtillus) in the subalpine zone and psychrophytic meadows in higher elevations. The eastern sector, in the Spanish provinces of Lérida and Gerona, as well as in Andorra, has also large alpine zone areas and several peaks reaching 3000 m (Pica d'Estats 3140 m, Besiberri 3030 m). The Mediterranean influence makes the climate of this sector milder. In this region, woods of Abies alba, Pinus sylvestris and Fagus sylvatica occur in the montane zone, P. uncinata predominates in the subalpine belt, and alpine meadows are developed in higher parts. In general, the forest belt extends in the Pyrenees up to 1800-1900 m, the subalpine zone reaches about 2400 m, and the alpine belt goes up to 3000 m in higher elevations.
SAMPLING AND ANALYSIS OF COLLECTIONS:
The material was collected along the central and eastern part of the Spanish Pyrenees (provinces of Lérida and Huesca) as well as in Andorra (Figs 1-3, Table 2 ) during several field surveys in May and June from 1992 to 1997. Most specimens were collected by C.Lado and S.Santamaría near melting snow, or otherwise, the collector's name is listed under the material studied.
Figs 1-3. Study area and collection sites. 1. Sampled localities (locality number refers to that given in Table 2 ). 2. Localization of the study area. 3. Landscape of the Arán valley (Lérida province).
Preliminary results of the extensive research in the Pyrenees were summarized by Lado (2004) and the present work is a result of detailed analysis of part of collections mentioned in this review. In the framework of the present study 193 collections were examined and 154 of them have been identified. As some collections were immature, moulded or limeless and could not be determined with certainty, they are not included in this work. Descriptions are based exclusively on the specimens studied. All the collections are deposited in the herbarium MA-Fungi under the collection C. Lado, and all the samples have been georeferenced. A few duplicates are in KRAM.
Microscope preparations and measurements were made in PVA or Hoyer's medium. Spore measurements were made under an oil-immersion objective and include ornamentation.
The critical-point drying technique was used for scanning electron microscopy (SEM) preparations, and specimens were examined on a Hitachi S-3000N scanning electron microscope, at 10-15 kV. SEM studies of the collections were made in the Royal Botanic Garden of Madrid. The energy dispersive X-ray spectroscopy (EDS) technique, previously used in myxomycetes by Schoknecht (1975) , was used for the analysis of the chemical composition of lime deposits in the peridium of seven species of Lepidoderma and Diderma. This method has been used to test thirteen collections Table 2 . List of localities. Locality numbers refer to those shown in the Fig. 1 and cited (Tab. 3) . Wall fragments of each sample were distributed on the surface of carbon tabs and coated with carbon. The area of a thick and uniform layer of crystals or globules (without a visible matrix) was searched under a SEM microscope for the place of an EDS point analysis. The point analysis was used to avoid a possible contamination by other elements present in the peridium matrix. Two analyses per sample were made in two different regions of each sample. The EDS analysis was carried out in the Laboratory of Field Emission Scanning Electron Microscopy and Microanalysis, at the Institute of Geological Sciences of the Jagiellonian University, Kraków, with a Hitachi S-4700 microscope.
The nomenclature of myxomycetes follows Hernández-Crespo & Lado (2005) .
Results and discussion
Twenty species are listed below, including eight species reported for the first time from the Pyrenees (marked with an asterisk "*" in the list). Two taxa are new to Spain: Diderma globosum var. europaeum Buyck and Lepidoderma aggregatum Kowalski, while two others are reported for the first time from Andorra: Lepidoderma chailletii Rostaf. and Physarum albescens Ellis ex T.Macbr. Descriptions or taxonomic notes are provided below the name of each species. Additionally, the distribution of each taxon in the mountains of Spain is given.
Physarales
Diderma alpinum (Meyl.) Meyl. DESCRIPTION: Long or short plasmodiocarps together with usually elongated sporocarps. Peridium double, outer peridium white, with a slight creamy tint, egg-shell like; inner peridium relatively thick, pale ochraceous-orange-pinkish inside, white outside, continuously covered with lime deposits giving a rough and matt appearance, not or only slightly iridescent, breaking in the upper part and usually remaining in the lower part of sporophores in the form of irregular lobes, usually not well separated from the outer layer, pale orange-brownish under a light microscope. Columella poorly developed, flat and elongated, orange due to the colour of inner peridial layer. Capillitium whitish, filiform, limeless, threads slender, after the dehiscence firmly attached to the inner layer of the peridium, very pale or hyaline under light microscope, sinuous or straight, 0.5-1.5(-3) µm diam., smooth, delicately roughened or with spindle-shaped darker swellings, without the small empty holes present in D. niveum (see description below). Spores free, globose to subglobose, 10-12 µm diam., grayish-brown by transmitted light, covered with isolated spines.
TAXONOMIC NOTES: A more plasmodiocarpic than sporocarpic habit, with a rough and matt surface of the inner layer of the peridium, are the most characteristic features of D. alpinum. Moreover, capillitial threads are usually attached to the peridium, not to the columella. We believe that the latter character together with the shape of sporophores are the most useful for distinguishing D. alpinum from D. globosum var. europaeum Buyck, a taxon recently reduced to a form of the first, D. alpinum f. europaeum (Buyck) H. Singer, G.Moreno & Illana (Singer et al. 2004a ). We do not concur with this taxonomic change and we consider D. globosum var. europaeum to be the easiest to recognize and the most characteristic taxon in the Diderma niveum complex (see comments under D. globosum var. europaeum below).
NOTES ON DISTRIBUTION:
Diderma alpinum is one of the most common nivicolous species in Europe, including the Pyrenees (Gràcia 1987 , Vila & Llimona 1998 , Gorris et al. 1999 ). In the Spanish mountains, it has been reported from the Sierra de Guadarrama (Sánchez et al. 1997 , 2007 , Moreno et al. 2003b ) and the Sierra Nevada (Moreno et al. 2003a 
Diderma fallax is much rarer than other strictly nivicolous Diderma species. In Spain, the majority of its localities are situated in the Pyrenees (Gràcia 1987 , Vila & Llimona 1998 , Gorris et al. 1999 , García-Porta & Llimona 2005 . It has also been reported from the Sierra de Guadarrama (Sánchez et al. 1997 ) and the Sierra de Gredos mountains ).
*Diderma globosum var. europaeum Buyck DESCRIPTION: Sporocarps pulvinate, not very convex, purely white all over, about 1 mm diam., occasionally short plasmodiocarps. Peridium double, outer peridium snow-white, egg-shell like; inner peridium membranous and slightly iridescent, distinctly separated from the outer layer. Columella flat, sometimes almost inconspicuous, purely white. Capillitium very pale, greyish-white, flexuous; when the peridium has dehisced, the capillitium remains more strongly attached to the columella than to the inner layer of the peridium, under light microscope the capillitium is usually pale brown or pale greyish brown, smooth or slightly roughened on the surface or with dark more or less spindle-shaped swellings, typically without the small empty holes present in D. niveum (see description below). Spores free, globose to subglobose, 10-13 µm diam., darker on one side, and often with small conical germ pore area, covered with isolated spines.
TAXONONIC NOTES: Diderma globosum was described by Persoon (1794) and, as already pointed out by Rostafiński (1874) , the lack of the type material in Persoon's herbarium did not allow him to describe the species in its original concept. Following Fries (1829), Rostafiński gives several possible synonyms of D. globosum but, as he writes in the comments, all these names might refer to many various species. Because of the lack of the type specimen, Buyck (1988) chose a neotype for D. globosum and described its new var. europaeum Buyck for European collections. According to Buyck (1988) , the var. europaeum differs from the var. globosum mainly in the structure of its capillitium. The neotype of D. globosum var. globosum chosen by Buyck was collected in the Cheyenne mountains in September (Colorado, USA), and all the other collections examined by this author were made late in the season (July-October), therefore the species does not seem to be nivicolous. On the other hand, the typus of D. globosum var. europaeum was collected in Switzerland and seems to be nivicolous. Unfortunately, the data on the label of the type collection is not provided, but other specimens quoted by Buyck (1988) were found in April. Moreover, the predominantly nivicolous preference of D. globosum is mentioned twice by this author (Buyck 1988) . Singer et al. (2004a) examined the type of D. globosum var. europeaum and the description provided by these authors is in full agreement with our concept of D. globosum var. europaeum. Those authors, however, consider it to be a form of D. alpinum. In our opinion, D. globosum var. europaeum is different from D. alpinum and it is one of the nivicolous species of Diderma which is the easiest to recognize. Its most distinctive features are small, pulvinate sporocarps, snow-white all over, and a very pale, flexuous capillitium that, when the peridium is broken, remains in the shape of the sporocarp as it is more strongly attached to the columella than to the inner layer of the peridium. In addition, the spores are slightly darker under a light microscope than in other species making up the D. niveum complex, and more strongly spiny; also a germ pore area was observed by us in this taxon more often than in D. niveum and D. alpinum.
Our observation agrees with those made by Marianne Meyer (pers. comm.), who also recognizes D. globosum var. europaeum as a separate taxon and considers D. niveum f. endoleucum Meyl. to be conspecific with the previous one. This form is also characterized by white colours all over (Meylan 1924) . A good colour photograph of D. niveum f. endoleucum is provided by Neubert et al. (1995) , and the specimens shown in this picture are indeed identical to our D. globosum var. europaeum collections. 
Diderma niveum is a common nivicolous species. It is known from all the most important massifs in Spain: the Sierra de Guadarrama (Sánchez et al. 1997 , 2007 , Moreno et al. 2003b ), the Sierra de Gredos , the Pyrenees (García-Porta & Llimona 2005), the Montseny (Girbal 1986 ) and the Sierra Nevada mountains (Ortega & Calonge 1980 nivale for this taxon. Neubert et al. (1991) raised the variety to the specific level, D. nivale (Meyl.) Nowotny, H.Neubert & K.Baumann, and a new combination was made using the older name, Diderma peyerimhoffii, nine years later (Neubert et al. 2000) .
The species was left in the genus Diderma for a long time (Lister 1925 , NannengaBremekamp 1991 , Neubert et al. 1995 , Ing 1999 , although all authors point out its questionable position in the genus. A transfer to the genus Lepidoderma was recently proposed again for the species (Poulain et al. 2002b) due to the presence of crystalline calcareous scales (des écailles cristallines) in the peridium and the absence of globular lime.
Indeed, the presence of crystals packed in irregular scale-like plates in the peridium of D. peyerimhoffii indicates the genus Lepidoderma. In the original diagnosis of the genus Lepidoderma de Bary (Rostafinski 1873), however, the peridium is described as externally covered with lime scales "…Oberfläche mit zahlreichen glänzenden Schüppchen bedeckt", and this feature is accepted in all other descriptions of the genus (e.g. Lister 1911 , 1925 , Martin & Alexopoulos 1969 , Nannenga-Bremekamp 1991 , Neubert et al. 1995 (Fig. 6 ), whereas the crystalline lime in Diderma peyerimhoffii is located in the middle of the peridium in between two membranes (Figs 5, 8) . These two membranes are connected by perpendicular membranes in places (Fig. 5) , therefore the peridium is apparently single but its structure is complex. The peridium of many Diderma species has a similar structure of two membranes, between which there is globular lime instead of packed polygonal crystals (see Fig. 4 of D. fallax). The structure of the peridium of D. peyerimhoffii, which is remarkably different from that in species of Lepidoderma and more similar to that of representatives of Diderma, is the most important character supporting the placement of the species in the genus Diderma, not Lepidoderma, in our oppinion. We also observed the presence of round lime deposits in the peridium between the packed crystals (Fig. 8) . These lime deposits were, unfortunately, scarce and small, and we cannot be sure whether they are of amorphous or crystalline structure. In fact, Schoknecht & Keller (1989) point out that the globular lime in the peridium of Diderma might be more correctly described as cryptocrystalline rather than amorphous.
Regardless of the placement of the species in the genus Diderma or Lepidoderma, its position is somewhat questionable. Therefore, we tested the material to see if some chemical characters could support the placement of the species in one of these genera. We examined 13 collections of 7 species belonging to the two genera using the EDS method to compare the composition of lime deposits in the peridium of representatives of Lepidoderma and Diderma (Tab. 3).
The analysis revealed no significant differences in the element composition , either between the genera or between the species. In general, lime deposits in all the tested collections are built up of Ca, with traces of Mn, P, S and sometimes with an addition of Si or Fe (Tab. 3, Figs 9-14) . The chemical composition of lime deposits of the peridium is similar in many species of the two genera, therefore this character can not be helpful in distinguishing the taxa on the generic level. Schoknecht (1975) A trace of phosphorus in the peridium of our specimens of Diderma could be a possible contamination by the matrix adhered to the calcareous crystals (or globules) as explained by Schoknecht & Keller (1989) . It confirms the observations of Schoknecht (1975) that representatives of the genus Didymiaceae mainly contain calcium in the form of calcium carbonate in the peridium.
Diderma peyerimhoffii has been reported from the Sierra Nevada mountains (Moreno et al. 2003a ) and has been found in the Pyrenees (Gràcia 1986) TAXONOMIC NOTES: The collections from the Pyrenees usually form long (up to 10 cm) and flat (up to 1 cm) or cylindrical plasmodiocarps. Most specimens have no columella, and the peridium is limeless in some cases. Our material is variable, especially the type of the capillitium, which is usually pale and slightly rough, often anastomosing, but sometimes dark brown and almost completely smooth. Spiral ornamentation is present in places in several collections (Lado 8189, Lado 8249, Lado 8204, Lado 6766, Lado 6850, Lado 6763 and Lado 6808) . The dimensions of spores in most collections are (10.6-)11.2-13.4(-14.4) µm diam., but they reach 15.6(-16.2) µm in some collections. Spore ornamentation in most specimens occurs as spines tending to fuse into lines or a subreticulate pattern although the spines are irregularly distributed in other collections. One collection (Lado 8229 ) is characterized by ovoid to broadly ellipsoid spores. The variability of the material from the Pyrenees is in our opinion caused by unstable environmental conditions in the habitats of myxomycetes growing in nivicolous locations, and we therefore believe that all the collections mentioned here represent one species.
Although not strictly nivicolous, Didymium dubium is one of the most frequently occurring myxomycetes near melting snow in the Spanish mountains. It is very common in the Sierra de Gredos ), the Sierra de Guadarrama , Sánchez et al. 2007 as well as the Sierra Nevada mountains (Moreno et al. 2003a 
Didymium nivicolum is a strictly nivicolous myxomycete (Bozonnet et al. 1991) and, unlike the previous species, is very rare in Spain. This is the second record for Spain and the first for the Pyrenees; the species was previously found at only one locality in the Sierra Nevada mountains (Moreno et al. 2003a Moreno et al. (2004) , who claim that the latter differs only in the size of fructifications and in the presence of a discontinuous layer of calcareous scales. On the other hand, Poulain et al. (2002b) distinguish the two species because of the number of layers of the peridium: L. chailletii has a single peridium covered with calcareous scales while the peridium of L. aggregatum is double: the inner membranous layer is separate from the outer coarsely covered with scales. The differences in the number of peridial layers are obvious in our collections from the Pyrenees, therefore we agree with the criteria of Poulain et al. (2002b) .
Lepidoderma aggregatum is much rarer than the two other species of the genus listed below. This is the first report of the species in Spain. TAXONOMIC NOTES: Because of the taxonomic proposal of Kowalski (1971) , L. carestianum was for a long time considered conspecific with L. chailletii Rostaf. A recent study of the type collection of L. carestianum (Poulain et al. 2002b ), however, confirmed that these two species are clearly different, not only in the fructification type (plasmodiocarpic vs. sporocarpic) but also in the number of peridial layers, the structure of the capillitium and spore ornamentation. This is in agreement with the observations of Meylan (1931) , who recognized these two species as very distinct based on the abundant material collected in the Swiss Jura and the Alps.
We believe that some characters of Lepidoderma carestianum make this species closer to L. granuliferum (W.Phillips) R.E.Fr. than to L. chailletii. Lepidoderma granuliferum forms plasmodiocarpic fructifications and is readily recognizable because of the presence of calcareous inclusions in capillitial threads (e.g. Neubert et al. 1995 , Poulain et al. 2002b . Lepidoderma granuliferum was originally described in the genus Didymium (Phillips 1877) and later transferred to Lepidoderma (Fries 1906 ). Lister reduced L. granuliferum to a variety of L. carestianum. In his opinion, "all stages occur between plasmodiocarps having normal capillitium free from lime, and those with capillitium branching to form the sponge-like network enclosing abundant lime-nodules characteristic of the var. granuliferum…" (Lister 1911 (Lister , 1925 . Our material supports this observation. In the collections from the Pyrenees (all plasmodiocarps long and flat) we could find specimens with "normal capillitium free from lime", hardly branching and built up of parallel threads connecting the basal part of the plasmodiocarp with the upper part of the peridium (Fig. 15) , as well as with capillitium "branching to form the sponge-like network enclosing abundant lime-nodules" (Fig. 17) . But even in the specimens with a normal capillitium, we could always find at least a single expansion of the capillitium enclosing small lime deposits upon careful and detailed examination of several preparations (Figs 15, 16) . The best developed spongy-like network was observed in collection from the Sierra de Gredos Mts. : Fig. 34 ), in Central Spain. Poulain et al. (2002b) pointed out a close affinity between L. carestianum and L. granuliferum and the variability of the capillitium of L. granuliferum. Although they consider them as separate species, they named the form of L. granuliferum with flattened plasmodiocarps and hardly branching capillitium 'granulosum' ad. int., and they noticed that it could also be a form of L. carestianum.
According to our observations, the variability of the capillitium, between hardly branching and limeless to bearing a very obvious network structure with many big lime nodules, is continuous, and all the stages between the most extreme forms can be found. Therefore, we believe that there are no reasons for maintaining L. granuliferum and L. carestia-num as separate, and we consider them conspecific. NOTES ON DISTRIBUTION: Lepidoderma granuliferum has been reported from the Sierrra de Guadarrama and Sierra de Gredos mountains (Sánchez et al. 2002b . 
Lepidoderma chailletii

NOTES ON DISTRIBUTION:
Lepidoderma chailletii is a common species, known from the Sierra Nevada (Moreno et al. 2003a, as L. carestianum) , the Sierra de Guadarrama (Sánchez et al. 2002b (Sánchez et al. , 2007 , and the Sierra de Gredos mountains . The species was not previously reported from the Pyrenees, but the specimen shown in the illustration of L. carestianum by García-Porta & Llimona (2005), represents L. chailletii in our opinion. The collection found at locality 20 represents the first one from Andorra.
*Physarum albescens Ellis ex T.Macbr. 
Physarum albescens is also a common nivicolous species and is known from all the massifs in Spain examined so far: the Sierra Nevada (Moreno et al. 2003a ), the Sierra de Guadarrama (Sánchez et al. 1997 (Sánchez et al. , 1999 (Sánchez et al. , 2002b (Sánchez et al. , 2007 and the Sierra de Gredos mountains ). The species is new to the Pyrenees and the collection from locality 19 is the first for Andorra. TAXONOMIC NOTES: The plasmodiocarpic fructifications, a double peridium with a smooth outer layer and the spore size, 11-13 µm in diameter, are the distinctive features of this species (Mitchell et al. 1986 ). While the collections from the Pyrenees are typically plasmodiocarpic, spores of two of them (Lado 8483 and Lado 8217) are smaller, 9.4-11.9 µm diam. Such a smaller spore size is typical of another closely related species, Physarum alpinum (Lister & G.Lister) G.Lister; this species, however, forms sessile sporocarps covered with a rough external peridial layer. Smaller spores in typical plasmodiocarpic collections of Ph. alpestre were also observed by Yamamoto et al. (1993) and Singer et al. (2001) , in specimens from Japan and the Austrian Tyrol.
The species has been reported from the Sierra de Guadarrama (Sánchez et al. 1997 (Sánchez et al. , 1999 (Sánchez et al. , 2002b (Sánchez et al. , 2007 and Sierra de Gredos mountains . This is the first report from the Pyrenees.
TAXONOMIC NOTES: The material from the Pyrenees is greatly variable (Tab. 4).
Fructifications occur as sporocarps and plasmodiocarps up to 3 cm long. The peridium is limeless and transparent, slightly calcified and then with a rough surface, or strongly calcified and then appearing double, with a thick and smooth outer layer. The capillitium is usually very strongly calcified, even in sporocarps with a limeless peridium. More rarely, the capillitium is also limeless and built up of transparent tubules. The size and ornamentation of the spores are also greatly variable (Tab. 4). A total of 30 spores from each collection were measured for the ranges of spore diameters for the Table 4 . The spores are usually pale with easily visible darker areas, but in some collections they are darker on one side, and sometimes a germ pore can be observed; the ornamentation is about 0.5 µm height and in the form of densely arranged warts. Spores have bigger warts in places, formed by a fusion of a few small warts, in two collections (Lado 8091 and Lado 8070) . These two collections, however, are probably not well developed, and one of them is completely limeless. Singer et al. (2004b) distinguished two forms, differing only in the spore size and ornamentation, in the type study of Ph. vernum, namely Ph. vernum f. vernum with spores (12-)13-14(-15) µm and Ph. vernum f. parvisporum with smaller spores (10-)11-12 µm. In some collections from the Pyrenees (Table 4) , the spores are 11-15(-16) µm in diameter, covering the whole range of the two forms, therefore, distinguishing the two forms of Physarum vernum according to the spore size is not justified in our opinion. The spore colour and the presence or absence of darker areas in the material from the Pyrenees is not correlated with the spore size. Moreover, we could not identify any relationship between spore characters and fructification habit: e.g. spores with darker areas were present both in sporocarpic and plasmodiocarpic forms (see Tab. 4). The amount of lime in the peridium was also variable, and rough-walled forms were present together with smooth-walled forms. Taking into account the morphological variability of the collections examined by us, we conclude that Ph. vernum is a highly variable species in which extreme morphological forms are strikingly different, while the continuity of characters between the extremes can be found even in one collection. Ph. vernum is known from numerous localities in Spain; it has lately been found in the Pyrenees (García-Porta & Llimona 2005) . According to the literature, it is a common nivicolous species in the mountains of Guadarrama (Sánchez et al. 2002b (Sánchez et al. , 2007 and Sierra Nevada (Moreno et al. 2003a , Singer et al. 2004b ). 
Trichiales
Dianema corticatum
NOTES ON DISTRIBUTION:
The species is not strictly nivicolous, but it is mostly found in the mountains of Spain at the time when the snow melts (Illana et al. 1993 , Lado 1993 , Lado & Pando 1997 , Sánchez et al. 2007 ).
Prototrichia metallica (Berk.) Massee 
Although not strictly nivicolous, the species is mostly reported from nivicolous locations in various regions of Spain, including the Pyrenees (Gràcia 1977 , Lado & Pando 1997 and the Guadarrama mountains (Sánchez et al. 1997 (Sánchez et al. , 2002b (Sánchez et al. , 2007 .
Trichia alpina (R.E.Fr.) Meyl.
MATERIAL STUDIED: LOC. 16, on branch of Salix sp., 5-VI-1996, Lado 8151 (MA-Fungi 73210).
This very characteristic and typical nivicolous species is surprisingly rarely recorded in Spain. Although found in the Sierra de Guadarrama (Sánchez et al. 1997 (Sánchez et al. , 2002b (Sánchez et al. , 2007 , the Sierra de Gredos mountains ) and the Pyrenees (Lado & Pando 1997) , one to three localities are known in these massifs. The species was present in only one collection in the material examined by us and it represents the second locality in the Pyrenees.
Trichia contorta (Ditmar) Rostaf.
MATERIAL STUDIED: LOC. 5, on branch of Abies alba, 6-VI-1996, Lado 8247 (MA-Fungi 73211).
NOTES ON DISTRIBUTION: This is a common non-nivicolous species known from numerous Spanish localities (Lado 1993) .
Trichia favoginea (Batsch) Pers. NOTES ON DISTRIBUTION: This is a common species occurring mostly in autumn in Europe, but occasionally it can also be found close to melting snow in spring. In Spain, the species is more frequent in the North (Lado 1993 , Lado & Pando 1997 ; it has already been reported from the Pyrenees (Lado 1993 NOTES ON DISTRIBUTION: Similarly to T. alpina, Trichia sordida is a typical nivicolous myxomycete and it is another species infrequently found in Spain. It has been reported from the Sierra de Guadarrama (Illana et al. 1993 , Sánchez et al. 1997 and Sierra de Gredos mountains ). The species is new to the Pyrenees.
The nivicolous myxomycetes constitute an ecological group of species growing in mountains in the proximity of the melting snow. The body of data on the distribution of nivicolous myxomycetes in Europe has been gathered mainly in the European Alps, Swiss Jura mountains and central and southern Spanish mountains. Results of the first part of a comprehensive study devoted to the snow-line myxomycetes of the Pyrenees are discussed in this paper. Twenty species belonging to the orders Physarales and Trichiales are presented. Eight of them are reported for the first time from the Pyrenees, two taxa are new to Spain, and two others are new to Andorra. The distribution of all reported species in the mountains of Spain is summarized. The following taxonomic conclusions are also proposed: (i) Diderma globosum var. europaeum is considered to be a distinct taxon in the Diderma niveum complex, (ii) the affinity of Lepidoderma peyerimhoffii with the genus Diderma is confirmed based on the analysis of the ultrastructure of the peridium wall, (iii) Lepidoderma carestianum and L. granuliferum are considered to be conspecific.
